Introduction: Difficulties in accessing allied health services, especially in rural and remote areas, appear to be driving the use of telehealth services to children in schools. The objectives of this study were to investigate the experiences and views of school executive staff and therapy assistants regarding the feasibility and acceptability of a speech-language pathology telehealth program for children attending schools in rural and remote New South Wales, Australia. The program, called Come N See, provided therapy interventions remotely via low-bandwidth videoconferencing, with email follow-up. Over a 12-week period, children were offered therapy blocks of six fortnightly sessions, each lasting a maximum of 30 minutes. Methods: School executives (n=5) and therapy assistants (n=6) described factors that promoted or threatened the program's feasibility and acceptability, during semistructured interviews. Thematic content analysis with constant comparison was applied to the transcribed interviews to identify relationships in the data. Results: Emergent themes related to (a) unmet speech pathology needs, (b) building relationships, (c) telehealth's advantages, (d) telehealth's disadvantages, (e) anxiety replaced by joy and confidence in growing skills, and (f) supports. Conclusions: School executive staff and therapy assistants verified that the delivery of the school-based telehealth service was feasible and acceptable. However, the participants saw significant opportunities to enhance this acceptability through building into the program stronger working relationships and supports for stakeholders. These findings are important for the future development of allied health telehealth programs that are sustainable as well as effective and fit the needs of all crucial stakeholders. The results © GC Fairweather, MA Lincoln, R Ramsden 2017. A Licence to publish this material has been given to James Cook University, http://www.jcu.edu.au 2 have significant implications for speech pathology clinical practice relating to technology, program planning and teamwork within telehealth programs.
Introduction
When compared to those in urban centres, populations in rural and remote areas experience significantly greater difficulties in accessing health care. As a consequence, rural and remote schools in several countries are beginning to engage with technologymediated solutions in their efforts to meet the needs of their students for allied health services. School staff and therapy assistants (TAs) working in school settings are discovering their own needs as they collaborate with government services, nongovernment organisations and businesses in the rapidly advancing and often unfamiliar area of teleheath.
Factors influencing access to adequate allied health services worldwide
Where face-to-face allied health services are provided in rural and remote areas, barriers of distance, geography, population distribution and culture have historically led to reduced efficiency and effectiveness of healthcare service delivery models compared to less constrained environments 1 . The financial and time costs of travel to, and within, these regions often mean the frequency and intensity of treatment is less than optimal. Transport and attendance is at times impractical, hazardous or impossible, with rural health services being sometimes irregular and inconsistent in timing, and of limited scope in the range of clients and health issues addressed 2 . Worldwide, the building of sustained regional expertise is complicated by difficulties in the recruitment and retention of sufficient allied health professionals (AHPs), including in rural and remote Australia 3 .
Rural and remote Australia
In Australia, allied health services that meet rural and remote communities' needs and expectations have been historically difficult to deliver [4] [5] [6] . Recent research in the context of the state of New South Wales (NSW) provides insights into these challenges 7 , which are consistent with studies of allied health services of other areas of rural and remote Australia 8, 9 . New South Wales has a regional AHP workforce disparity. In 2011, NSW had 24 percent fewer AHP positions per head of population in rural and remote areas than the state's average 10 . Rural AHPs in NSW may travel thousands of kilometres in a year 11 , a factor in low retention rates and recruitment difficulties 12, 13 . In regional and remote regions of NSW, people with disabilities and their carers were found 11 to greatly value speech pathology and other allied health services while highlighting the levels of unmet need, long waiting lists, lack of continuity and consistency in services, and difficulties in accessing therapy. The major causes of these difficulties were identified 11 as workforce shortages, and distances travelled by the family or the AHP.
Therapy assistants and rural and remote allied health services in Australia
Community-based TA positions can potentially improve access to allied health services in Australia 2,511 by optimising treatment, facilitating management, building skills locally and providing continuity across staff changes. Therapy assistants are typically employed, trained and supported to work under the direction of an AHP
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. While the position of TA is often a paid position for people with appropriate certification, in this study the term is used to describe the role of existing staff in schools and unpaid volunteers when fulfilling TA functions in AHP-directed interventions.
Technology as part of a solution to allied health access
The provision of health services at a distance through technology, often referred to as telehealth, has long been promoted as providing a range of possible solutions that obviate problematic aspects 15 of face-to-face outreach models. Telehealth is finding increasingly wide application among speech-language pathologists (SLPs) 16 . Its capacity to improve service access, efficiencies and outcomes for an expanding range of difficulties, disorders and populations is well supported by research 17 .
Schools and telehealth
Schools are logical sites for allied health telehealth services for children, frequently offering rooms with internet access, a choice of computers, software, IT support, security for equipment, staff who might assist, and useful resources. They can be familiar environments for children and their families, with sufficient privacy.
In the USA, schools are the most common setting in which speech-language pathology telehealth services 18 are being delivered. The efficacy and efficiency of telehealth speech pathology in schools, and satisfaction of parent and school staff stakeholders have been investigated [19] [20] [21] [22] with encouraging results.
Issues with school-based telehealth
Several potential barriers to successful implementation of school-based telehealth have been noted, including community buy-in, non-acceptance of the program by professionals/workers on site, concerns with incorporating sessions into daily workloads and the need for on-going collaboration of stakeholders [23] [24] [25] .
The most vital element for telehealth-in-school's success has been reported to be the behaviour of personnel, including support from the school administrators, and having organised, cooperative and flexible facilitators 26, 27 such as TAs. Therapy assistants, it has been emphasised, must receive training that includes clarification of their role and ongoing training 28 as new issues arise. Techniques and issues around working with TAs in speech-language pathology telehealth programs in schools have been discussed in a few studies internationally [28] [29] [30] 
Limitations in the research literature
Further research focusing on regular generalist speechlanguage pathology telehealth services into Australian schools using desktop computers is necessary for extensive application of this service delivery model in Australia
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. Internationally, few studies have investigated in depth stakeholder perceptions of school-based telehealth intervention's feasibility and acceptability 
Purpose
The objectives of this study were to evaluate the views of school executives and TAs about the feasibility and acceptability of school-based telehealth speech-language pathology services in rural and remote areas of NSW. This study extends and builds on the work of 32 by recruiting stakeholders who:
• have experience with more children: total of n=66 for school executive and n=57 for TAs
• work in more remote areas of NSW, and • experience treatment delivered via multiple SLPs (n=7).
This study addressed the following research questions:
1. What are the perceptions of school executive staff, and TAs, about the feasibility and acceptability of a school-based speech pathology telehealth program for children? 2. What is the nature of satisfaction and dissatisfaction and perceived advantages and disadvantages with telehealth services for these participants?
Methods

Study design
This study was designed as a post-intervention qualitative study to explore the feasibility and acceptability of CNS for two groups of stakeholders. Interviews were conducted faceto-face with school principals (n=4), a deputy principal (n=1) and TAs (n=6) by the first author, who was not involved in program delivery.
A semistructured interview guide was used to ensure that a range of issues was discussed 34, 35 related to the respondents' experiences of telehealth in the school setting. These included their opinions about (a) CNS, (b) the benefits and disadvantages of using technology in the delivery of therapy services, (c) telehealth implementation processes, (d) barriers to telehealth, (e) facilitators of telehealth and (f) opinions as to whether children's communication skills improved over the course of the program. Additional questions were asked to encourage the respondent to clarify their points, or to expand on their answers.
All participants were interviewed at their workplace within one or two days of the conclusion of the telehealth program.
Recruitment
Participating school principals and TAs of all children (n=134) in the program were invited to participate in the research. Consent to participate in the research was obtained for seven school principals, two assistant principals nominated by principals to be interviewed in their place, and seven TAs, spread across a total of nine schools and seven towns.
Attrition
Two principals could not be interviewed because their towns were not visited for logistical reasons. One principal, one assistant principal and one TA were not available for interviews on the days the interviewer attended their schools to conduct interviews, and one TA declined to be interviewed.
Demographic data of respondents
All interviewees in this study lived in the Western NSW Local Health District, the second most sparsely populated health district in the state
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, with just over one person per square kilometre (271 000 people across 250 000 km 2 in 2013). As of 2011, the proportion of its population identifying as Aboriginal was 11.1 percent compared to 2.9 percent for the whole of NSW
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.
Participant principals and deputy principal (school executive): Four principals and one assistant principal from government schools were interviewed ( Table 1) . Two of their five school sites were in the same town. The towns varied in population size from about 2500 to about 32 500, and varied in driving distance from Sydney, the capital of NSW, from about 360 km to about 700 km.
Participant therapy assistants: Six TAs were interviewed ( Table 2 ). They included two Learning and Support teachers, a Learning and Support officer, a School Support officer, an Aboriginal Education officer, a Therapy Aide, and a volunteer from the community. The schools where the TAs worked were the same as those of the school executive respondents, with the addition of a school of 232 enrolled pupils in a town with a population of about 3000.
The telehealth program
The speech-language pathology telehealth program CNS has been described in Fairweather, Lincoln and Ramsden (2016) 33 . Speech-language pathologists in Sydney provided therapy interventions remotely via low-bandwidth videoconferencing, with email follow-up. Over a 12 week period, children were offered therapy blocks of six fortnightly sessions, each lasting a maximum of 30 minutes. The SLPs providing therapy gave instruction in therapyrelated school and home practice activities to adults who were supporting the child locally. All sites in this study had a TA, and also frequently a family member, present in the SLPled sessions.
Role of the therapy assistants
Before each therapy session, the TA ensured that the technology was operational, and usually brought the child to and from the session from class or the playground. Typically, the TA was seated next to the child, participated in the sessions and conducted some practice of therapy activities as demonstrated and recommended by the SLP. These short practice sessions conducted without a SLP were scheduled one or two times over a fortnight. As indicated in Table 2 , the number of children each of the TAs worked with on the program varied from 20 children to a single child.
Role of the school principals
The principals or their designated staff approved the time commitment of staff members to be involved and the school's required space, equipment and costs.
Qualitative data analysis
The analytical framework applied to the interview data was thematic content analysis with constant comparison, an iterative process of constantly comparing data, which results in the identification of new categories of data and new relationships between data
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. The digital recordings of the interviews were transcribed verbatim by a professional transcription service. The first author read the transcripts, checking them against the audio to ensure accuracy. The transcript data from the principals/deputy principal were grouped and analysed separately from the data from the TAs. All of the interview data underwent five stages of analysis 39 , conducted by the first author. Each stage involved constant comparison within and between each of the grouped transcripts. Meaning units (i.e. ideas) within the interview text were identified and marked with an individual alphanumeric identifier. Meaning units were condensed into coding nodes. Coding nodes were interpreted and modified to provide consistent wording. Categories were developed through constant comparison of the coding nodes. Themes and sub-themes were generated through the grouping of similar categories into major content areas. During further analysis, the themes of both groups were compared to identify those common or unique.
Rigour
The second author independently coded transcripts of one principal and one TA and independently generated themes. The first and second author compared and discussed the themes each had generated and agreed on a final set of themes.
Ethics approval
The study was approved by the University of Sydney Human Ethics Committee (ethics clearance 2012/489) on 14 June 2013. TA, therapy assistant. †A medium-sized school has 200-400 pupils; a large school has over 400 pupils.
Results
In the initial analysis, four themes emerged from the principals' and deputy principal's interview data, and four themes emerged from the TAs' data. During further analysis, the themes of both groups were compared, with two themes found to be common to both groups:
1. unmet speech pathology needs 2. building relationships.
Two themes, however, were unique to school executives:
3. telehealth's advantages 4. telehealth's disadvantages.
Two themes were unique to TAs:
5. anxiety replaced by joy and confidence in growing skills 6. supports.
A description of each theme and illustrative quotes are provided below.
Theme 1: Common theme -unmet speech pathology needs
All five school executive participants and most of the TAs agreed that they were concerned about the unmet need for speech-language pathology services for a range of pupils at each school, prior to commencement of the telehealth program. They reported that this motivated them to participate in the program. Speech-language pathology service needs were described as affecting both pupils starting school and children of all grades. At one school, the principal described this as the school's greatest need. The program was acceptable to the principals because other speech-language pathology services were at that time entirely absent at the school, or restricted to a few children.
Language and speech … our need is huge in that area.
(Participant 3)
We have children that start at this school with so many deficits in their language … they just don't come to school with the language skills that they need ... Speech therapy is in extreme demand. (Participant 1)
All six TAs stated that they were pleased with the improvement in access to a qualified SLP afforded by the telehealth program because SLP access had been limited on site in their schools, and in most cases was not available in their towns.
These children have been referred back in pre-school, they are now in Year 6 and they had never had any speech (therapy) … We've never had this before that children can actually get one-on-one therapy from a therapist. (Participant 11)
Some participants believed many parents at their school did not seek needed SLP support for their children because it meant travelling to other towns or regional centres 1-4 hours away by car. The TAs stated that through CNS, children were receiving therapy that they would not have otherwise received. Telehealth was considered an excellent option for improving access to services when the physical presence of a SLP providing one-on-one therapy face-to-face could not occur.
Theme 2: Common theme -building relationships
A shared theme of both groups of participants was the value of building stronger relationships among all stakeholders through more effective lines of communication and wellsupported strategies for increasing engagement with parents and caregivers.
Participant recommendations included joint orientation sessions for the caregivers/parents, and for the children, before therapy began, with a meet-and-greet introduction of the SLP via videoconference or if possible face-to-face.
Parents understand exactly what's going on, the kids are settled … That's the relationship build that a lot of people are looking for. (Participant 5)
TAs reported increased satisfaction from successful collaboration between parent, SLP and TA. The TAs recommended a greater frequency of SLP contact with the family via email and telephone.
TAs believed that they could be more effectively employed in building more extensive stakeholder relationships. They wanted initial training from the SLP on ways of making the TA role more effective, including how to increase rapport with the children, gain their cooperation, and keep the children's attention 'centred' in practice sessions.
TAs expressed that they were underutilised by the SLPs as sources of important information and ideas on improving the interaction between the SLP and the child. They wanted more opportunities to impart their knowledge and views about the children's difficulties, important life events, social background, life experiences, interests, current literacy level, and learning style.
Each child had a whole set of different difficulties and catering to what that child can do successfully really … this knowledge needs to be imparted before the therapy session commences. (Participant 9)
The TAs identified the SLP and TA collaboration and communication with teachers as an area of weakness for the program, as it was overly affected by the TA's degree of initiative, confidence and access to the teachers, and there were insufficient opportunities for the teachers to have input to collaboration and feedback. School executives wanted an increased information flow to themselves through inclusion in emails from the service provider to the school staff member delegated to be coordinator, and through overall reports on what was being provided and achieved at the school site.
Theme 3: School executives -telehealth's advantages
All school executive participants reported that there were benefits to having a telehealth service operating at the school. They welcomed the program as a means of fulfilling aspects of their responsibilities as principal such as legislative requirements around disability, showing care for students with difficulties and offering an avenue of assistance to worried parents.
It enabled me to have a clear plan to actually provide a specific service for a student with the disability, as is the want through the new legislation around disability care. We were able to ensure that we can provide services that we couldn't do before.
(Participant 4)
Several participants were pleased that they were able to nominate for assessment and intervention many students who would not have been taken by their families to access a speech-language pathology service outside the school even if it were available in the same town.
They have access to support they wouldn't otherwise receive and that issue only widens as you go further west with access to speech pathology … it gives them access that other students that are in more densely populated areas have and they don't miss out because of their remote location.
(Participant 2)
The telehealth sessions being more frequent and at regular times proved easier for school executives to accommodate than some visiting health services. The school executives felt the comparative frequency of telehealth sessions under the one SLP allowed a more consistent approach that more effectively fostered skills and confidence in school staff, and engagement in parents and caregivers.
We used to have speech pathologists but they would come and go and there was no consistency of approach … so this ensures that there is a consistency of approach … It's providing instantaneous feedback to the parents and support to the parents and it strengthens your community bond … I love seeing the parents in the school … it has linked a really strong bond with some of our families.
(Participant 4)
School executives viewed the telehealth program as more individualised and more likely to be effectively followed up with therapy practice than the face-to-face speech-language pathology programs they had experienced.
The computer technology utilised was considered an asset because the fun involved would be engaging and motivating for children. Participants reported observing the children having enjoyed their sessions, noting that some of the children appeared pleased that they had a special individualised time on the computer unlike other children in the class.
Participants stated telehealth at school offered the benefit of increased privacy for children and families over taking a child out of school to another site or having a SLP seen with the child at school. This was reported to be important in their small communities. Other advantages noted were that the children were likely to be more comfortable with attending therapy at school and that therapy appointments went ahead even if a family member could not attend sessions. Increased school attendance and improved working relationships between parents and school staff were further reported benefits of the service being on site.
Theme 4: School executives -telehealth's disadvantages
Although few sessions had been observed by the school executive participants, all stated that they believed there were some disadvantages to using technology to delivery speech pathology therapy remotely, such as children being more engaged and responsive when a SLP was face-to-face: 'You can't beat face-to-face intervention … But I guess teletherapy is the next best thing.' (Participant 2). Some noted that only a visiting SLP could observe the child in the classroom.
Technological glitches that interfered with the sessions were noted to occur at times.
Technology doesn't always work. The people don't always know how to work the technology. If either occurs there's a breakdown, the service can't be delivered. (Participant 5)
These included the connectivity difficulties produced by inclement weather, and the non-availability of IT support staff.
Principals noted that when the TA was a school staff member, their flexibility in their other work at the school was reduced.
The huge disadvantage that we found was the fact that we were using our AO [Aboriginal Officer] and she has other roles and responsibilities within the school that she had to forego for those couple of days. (Participant 3)
The wage of a staff member while they supervised the sessions in the school and provided therapy between sessions was a significant consideration. Staff time used for management of the program added to the cost to the school.
Theme 5: Therapy assistants -anxiety replaced by joy and confidence in growing skills
The TAs all mentioned their considerable initial anxiety about using the technology; however, they quickly mastered it. 'I was thinking I had to be an IT expert and you don't' (Participant 11). Personal instruction in the technology was considered very important for confidence in setting up the equipment and restoring settings. The TA's frustration with occasional barriers to the use of telehealth, such as reduced sound quality and unreliable internet connections, led some TAs to conclude that a face-to-face SLP presence was still preferable provided it was of sufficient frequency.
The TAs commented on the pleasure and motivation that they received from both their own growth in skills, interaction style and confidence and from the reactions of the children in SLP-led and TA-led sessions. 'It's really allowed me to grow in my knowledge and skills' (Participant 9). Those TA's with experience of other speech-language pathology service delivery models remarked that the telehealth program afforded more demonstration of varied therapy activities than had been possible where a written set of activities had been left with them to complete without elaboration. They attributed their growth in skills to the repeated demonstrations and the relatively frequent sessions of the program. 'It's one thing to read it, it's another to actually see it modelled to you' (Participant 11). Several TAs commented about benefiting from the SLP's model of positive encouragement and praise of the child. 'I got a lot of pleasure out of seeing how they would do it and it was great' (Participant 7). They appreciated learning from the SLP's visual demonstrations, and rapport building with the child. Also nominated as motivating for the TAs was their pleasure in the children's improved skills after the five sessions, especially any apparent increased confidence in speaking or communicating.
Theme 6: Therapy assistants -supports
While five of the six TAs commented that they planned to continue their participation in the telehealth program, they all reported that it could be improved through added supports for their TA role. Some were of the view that before agreeing to participate, potential TA's should have detailed discussions with the school executive and the SLP about the necessary and likely time commitments, requirements, the lines of communication and control, work scheduling arrangements, adjustments to duty statements, and infrastructure provided as supports. 'There were a lot of people involved with it so you didn't quite know who to go to' (Participant 10). 'I'd certainly recommend, just an outline to our principal that we need these particular resources, human and non-human' (Participant 9). The TAs reported that from their experience the telehealth program was sufficiently acceptable and feasible that it should be continued and offered elsewhere, with these supports.
Some TAs raised the subject of Indigenous families, highlighting the proportion of Indigenous children attending the school (nominated as 50 percent in one case) and the advantages of having Indigenous staff interacting with Indigenous families. The participants' general discussion of the importance of supportive processes seeking parent and caregiver approval for children's participation, engagement in the telehealth process, and improving the provider's awareness of the child's experiences suggests that the adaption of paediatric SLP telehealth to the cultural differences of rural Indigenous communities is an important area for future research.
Discussion
This study provides valuable insights into the experiences and motivations of school executive and TAs around a schoolbased speech pathology telehealth program. The authors found that both these groups developed extensive ideas about strengthening stakeholder relationships. School executives concluded that the CNS telehealth program had advantages of greater accessibility, individualised intervention, consistency of approach, reliability, flexibility for class timetabling, privacy, confidence-building for stakeholders, and enjoyment for the children, when compared to past face-to-face programs. The same group weighed these against the perceived disadvantages of difficulties with engagement, observation, technology and staff allocation. The TAs experienced initial anxieties about the skills required for their role but these were supplanted by pleasure in rapid mastery of the technology and gradual development of new abilities in therapy interactions with the children. They proposed greater supports for their role through a more structured system for information sharing and collaboration. These findings are important for the future development of allied health telehealth programs that are sustainable as well as effective, as must fit the needs of all crucial stakeholders 15 .
The study findings support the view that telehealth solutions can be perceived as acceptable and feasible means for accessing speech-language pathology services by school executive and school staff or by volunteers involved as TAs. The study demonstrates that thematic analysis of interviews has utility in identifying contributing factors in stakeholders' perceptions of telehealth programs, allowing a more nuanced understanding than most previous studies, which have used limited rating scales. It makes an important contribution to the literature in the analysis of key stakeholders' ideas for program improvement and their concerns. A strength of this study is that it has examined the views of rural participants with experience of greater numbers of children in such a program and serviced by greater numbers of SLPs (seven) than any other study that uses thematic analysis of interviews, as far as the authors are aware. This adds to the greater robustness of the results for developing programs with multiple clinicians servicing large numbers of children compared to any similar study.
The results are consistent with other relevant evidence available that school-based speech-language pathology telehealth can be a satisfactory solution in underserved rural areas. However, a collaborative effort to support a telehealth program from school administrators, staff, parents, students and healthcare providers is critical for its success
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. This current study's themes are consistent with previous studies' findings regarding barriers that need to be addressed in school settings 23, 24 .
The implications for speech pathology clinical practice relate to technology, program planning and teamwork. Before the first therapy sessions, there should be sufficient instruction of TAs on the technology, with practice and discussion, and orientation to therapy activities. The systematic building of rapport between stakeholders to establish effective working relationships should be commenced as early as possible.
Program planning should maximise the acceptability of all aspects of the service to individual stakeholders. Engagement with the children's parents/caregivers and teachers, with the assistance of the TAs, should also commence well before the first sessions. Regular collaboration with the TAs should include discussion of the child's strengths and weaknesses, interests and choices in intervention methods, and outcomes.
SLPs should collaboratively plan the development of the TA's role, skills and motivation. The telehealth program should have sufficient mechanisms for delegation, collaboration, teamwork and feedback for maximising an effective TA and SLP partnership. This is consistent with the literature 31, 40 .
There are implications for government policy in schools' use or hosting of telehealth programs. Provider reimbursement has long been described as the most frequent barrier to greater telehealth use
. Funding from government and nongovernment sources of programs shown to have improved access to efficacious, efficient allied health services should be considered. Schools will also have to examine issues around telehealth privacy and liability.
This study should provide an impetus for further research into how school-based telehealth programs might better meet the needs of vital stakeholders. Given the promising results of this study, useful research questions include the modifications to standard face-to-face speech pathology interventions needed in telehealth practice; facilitation of TA participation, learning, collaboration, satisfaction and role development; adequate collaboration with class teachers; and engagement with parents/caregivers. This should include investigation of cultural adaptions for Indigenous families.
Limitations of this study include its small sample size and that the views and experiences of teachers and children involved in the program were not examined.
Conclusions
The study has identified key aspects of school executives' and TAs' views regarding a school-based speech-language pathology teleheath program. While finding the program feasible, acceptable and generally a positive experience, they also saw significant opportunities to build stronger working relationships and supports into the program. The findings have implications for technological solutions in ending the inequity of access to allied health services in rural and remote communities.
